Accession 


375  8a57;4 


339813 


NOT  TO   BE  TAKEN  FROM  THE  LIBRARY 


Form  No.  37  5M-4  31 


SAN  FRANCISCO  PUBLIC  LIBRARY 


3    1223    03565    0077 


CONTii^NTS 


1.  Supplement  to  the  Course  of  study. 

Drawing.   January  11th,  1904. 

2.  Course  of  study  in  Arithmetic  for  the 

Day  elementary  schools, July, 1918 

3.  Course  of  study  in  History,  Civics, and 

ICthics  for  the  3>^y  elementary 
schools,  February,  1919. 

4.  Course  of  study  in  Geography  and 

elementary  scisnce  for  the  Day 
elementary  schools,  April  1920. 


SAN  FRANCISCO  PUBLIC  LIBRARY 


3    1223    03565    0127 


Department  of  Education 

CITY  AND  COUNTY  OF  SAN  FRANCISCO 
*      STATE  OF  CALIFORNIA 


COURSE  OF  STUDY 

IN 

ARITHMETIC 


FOR  THE 

DAY  ELEMENTARY 
SCHOOLS 


July,  1918 


(HAHNON-CONMY<^E^ap>     (09  SANSOMf  tT. 


Department  of  Education 

CITY  AND  COUNTY  OF  SAN  FRANCISCO 
STATE  OF  CALIFORNIA 


COURSE  OF  STUDY 

IN 

ARITHMETIC 

FOR  THE 

DAY  ELEMENTARY 
SCHOOLS 


July,  1918 


»HAMMOII^MpO»eOMMT 


PRESENTED  BY  THE  OFFICE 

of  the 

Superintendent  of  Schools 


Authorized  by  the 
Board  of  Education 


FOR  USE  DURING  THE  SCHOOL  YEAR   1918-19 


Board  of  Education 

GEORGE  E.  GALLAGHER.  President 

DR.  A.  A.  DANCONA        SARAH  J.  JONES  AGNES  G.  REGAN 


Superintendent  of  Schools 
ALFRED    RONCOVIERI 


Deputy  Superintendents  of  Schools 

A.  J.  CLOUD  W.  H.  DEBELL  MARY  MAGNER 

R.   H.    WEBSTER 


ACKNOWLEDGMENT 

This  Course  of  Study  in  Arithmetic  was  prepared  and 
submitted  by  a  First  Committee  of  principals  and  teachers 
appointed  by  the  Superintendent,  was  reviewed  by  a  Sec- 
ond Committee  similarly  constituted  and  appointed,  and  has 
been  given  final  revision  by  the  Superintendent  and  staff  of 
Deputy  Superintendents.  The  Committees  and  the  Deputy 
Superintendents  have  examined  exliaustively  a  large  number 
of  the  latest  Courses  of  Study  and  a  long  list  of  standard 
texts.  The  Course  is  the  outcome  of  this  research  based  upon 
wide  teaching  experience. 

The  Superintendent  takes  this  opportunity  of  express- 
ing his  sincere  thanks  to  the  many  devoted  workers  who  have 
participated  in  the  formulation  of  this  Course  of  Study,  es- 
pecially to  tliose  Avho  have  given  so  generously  of  their  time 
and  labor  by  serving  on  the  Committees.  The  membership  of 
these  Committees  was : 

First  Committee 

Mrs.  T.  F.  Spencer.  Principal,  Chairman 

Mrs.  :\[.  M.  FitzGerald.  Principal 

Mrs.  A.  F.  Ilolden 

Miss  A.  E.  Casey 

Miss  Lillian  Koch 

]\riss  Retta  II.  IIay)ies 

]\liss  Elizabeth  Xatusch 

Second  Committee 

Miss  E.  G.  Howard,  Principal,  Chairman 

Miss  I.  R.  Brown 

Miss  A.  V.  Casamayou 

Miss  ]\I.  Sayles 

Miss  M.  S.  Hall 

Miss  Xanno  Livingston 

Miss  B.  J.  Klaus 


ALFRED  ROXCOVIERL 

Superintendent  of  Schools. 


San  Franci.sco,  California, 
July,  1918. 


ARITHMETIC 


INTRODUCTION 

Purpose. — This  Course  of  Study  has  been  planued  witli 
two  distinct  ends  in  mind.  (1)  To  give  the  child  a  mastery 
of  arithmetical  facts  and  processes.  (2)  To  give  the  child  a 
knowledge  of  common  business  and  other  situations  in  whicli 
arithmetical  coml)inations  and  manipulations  are  ordinarily 
used,  so  that  he  may  understand  tliem  and  reason  from  tliein 
with  correctness. 

Content  of  Sub.ject. — The  list  of  topics  required  in 
arithmetic  during  the  eiglit  years  of  elementary  school  work 
is  surprisingly  small,  and  even  this  content  is  being  dimin- 
ished by  the  elimination  of  technical  problems  and  applica- 
tions that  properly  belong  to  schools  of  higher  grade.  Vir- 
tually, all  that  is  required,  or  that  it  is  practical  to  teach  in 
the  elementary  school  is  a  thorough  knowledge  of  addition, 
subtraction,  multiplication  and  division;  of  the  fundamental 
processes  in  the  manipulation  of  common  and  decimal  frac- 
tions and  of  their  applications;  of  simple  percentage  and  its 
uses  in  ordinary  business;  of  compound  numbers  not  exceed- 
ing three  denominations;  and  of  the  ratio  of  numbers. 

A  Course  of  Study  then  is  merely  designed  to  segregate 
these  topics  and  to  assign  them  to  the  different  grades  in  the 
order  best  suited  to  the  capacity  of  the  pupil. 

Changes  from  Former  Course. — In  preparing  this 
Course  of  Study  the  following  changes  from  the  former 
Course  have  been  made: 

1.  The  Topical  Method,  in  which  a  definite  topic  is 
assigned  to  each  Grade  as  a  j^ear's  work,  has  been  substi- 
tuted for  the  Spiral  IMethod,  in  which  subjects  are  taught  re- 
currently from  Grade  to  Grade. 

2.  Some  subjects  have  been  altogether  eliminated,  as 
Bank  Discount,  Duties,  Negotiable  Paper,  etc.,  or  greatly 
simplified,  as  Mensuration,  Metric  System,  etc. 

3.  The  work  in  all  Primary  Grades  has  been  re- 
organized. 

Minimum  Course. — The  Course  herein  outlined  provides 
but  the  mininuim  of  work.  It  should  therefore  be  liberally 
supplemented  by  material  fj'om  other  sources. 


DmiJiS. — Tn  oacli  fji-fidc  llic  time  for  drill  should  dforoasp, 
as  llic  new  work  will  ulili/c  the  pror(ss(s  of  the  prccc^diiig 
f^radcs  and  will  pi-ovidc  tlio  iiccessai'.v  drill.  It  is  well  to  start 
llic  )!<)('  work  as  soon  as  possible  at  the  bcfjinning  of  the  term. 
Too  imu'h  time  devoted  to  review  of  processes  already  mastered 
tends  to  dull  the  interest. 

Objective  Work. — Every  new^  situation  or  process 
should  be  introduced  concretely  with  much  objective  work. 
Objective  work  has  its  place  just  as  much  in  the  higher 
grades  as  in  the  lower.  Whenever  a  child  is  confus(d  about 
Ihe  mcaninc)  of  an  arithmetical  situation  or  the  truth  of  a 
conihinalion,  an  appeal  to  actual  objects  trill  aid  his  compre- 
hension. 

Blackboard  and"  Seat  Work. — It  is  essential  that  chil- 
dren get  correct  impressions  at  the  beginning.  Hence,  teach- 
ers in  the  earliest  stages  of  teaching  any  given  fact  should 
have  a  large  control  over  the  work.  The  following  typical 
stages  are  suggested:  (1)  The  teacher  performs  the  work 
at  the  blackboard,  while  the  children  merely  observe.  (2) 
The  cliildren  do  the  work  at  the  blackboard  in  plain  sight  of 
the  teacher  who  supervises  closely  so  as  to  catch  errors  quickly. 
(3)  The  children  work  at  the  seats  with  the  teacher  super- 
vising. Work  should  be  thoroughly  developed,  understood 
and  memorized  before  this  stage  is  reached.  (4)  Home-work : 
While  arithmetic  is  the  least  desirable  subject  for  home- 
work, the  best  assignment  of  home-work  in  Arithmetic  is 
the  collecting  of  data  on  some  given  topic;  e.  g.,  grocery 
store  prices,  prices  of  cotton  goods,  measuring  and  recording 
measurements  of  surfaces,  estimating  areas  of  neighborhood 
lots,  etc. 

Number  Language. — School  work  in  arithmetic  does  not 
always  deal  with  real  situations.  It  more  frequently  does 
not.  It  usually  substitutes  a  description  for  the  situation. 
When  a  child  works  with  an  arithmetic  problem  he  is  work- 
ing with  a  description  of  the  situation.  Hence  it  is  very  im- 
portant that  the  teacher  develop  a  clear  knowledge  of  such 
arithmetical  terms  as  are  used  in  arithmetical  descriptions. 
The  words  add,  subtract,  or  the  signs  -f  or  —  must  stand  for 
something  definite  in  number,  just  as  the  words  longitude  and 
latitude  and  the  signs  N,  S,  E,  and  W  do  in  geography.  Chil- 
dren will  not  understand  the  situation  they  are  dealing  with 
unless  they  understand  the  language  which  describes  it. 


All  problems  are  to  be  presented  to  the  child  orally  up 
to  the  Fourth  Grade.  Pupils  of  the  Thii'd  and  Foiirtli 
(Jrades  may  use  paper  and  pencil  in  performing  the  opera- 
tion. Written  problems  are  much  more  difficult  for  the  child 
to  understand,  and  should  be  given  for  the  first  time  in  the 
Fourth  Grade,  and,  at  first,  in  very  simple  language.  The 
teacher  should  avoid  giving  problems  the  elements  of  which 
are  buried  in  the  previous  problems  of  the  same  series.  In 
order  to  test  the  pupil's  understanding  of  a  given  situation 
the  teacher  should  require  him  constantly  to  make  and  solve 
problems  of  a  similar  kind. 

The  Presentation  of  Arithmetical  Problems. — Arith- 
metical problems  or  examples  may  be  presented  to  the  child 
in  three  ways:  (1)  The  situation  may  present  a  problem, 
or  (2)  the  problem  may  be  presented  orally,  or  (3)  the 
problem  may  be  presented  in  written  or  printed  form. 

At  the  beginning  of  any  new  line  of  work,  the  problem 
should  be  presented  by  the  first  method,  i.  e.  objectively. 
After  the  situation  is  understood,  oral  presentation  should  be 
the  main  method.  Xot  until  the  process  or  situation  is  well 
understood  should  there  be  a  written  presentation.  Xo  writ- 
ten presentation  of  problems  is  required  before  the  fourth 
year,  but  the  teacher  may  read  problems  to  the  child  in  any 
earlier  grade. 

The  higher  in  the  grades  tluit  arithmetic  is  taught  the 
more  important  it  becomes  to  undei-stand  the  setting  in  which 
the  arithmetical  process  is  demanded.  The  main  difficulty  in 
the  higher  grades  is  to  discover  the  steps  to  be  performed, 
rather  than  in  performing  the  steps.  The  main  emphasis  in 
the  upper  grades  is  on  reasoning  from  the  situation,  which 
must  be  clearly  understood.  The  main  emphasis  in  the  lower 
grades  is  on  memorizing  the  combinations.  Both  lines  of  work 
are  always  parallel,  however. 

There  will  be  days,  therefore,  in  upper  grade  arithmetic 
on  which  business  institutions  will  be  studied  without  refer- 
ence to  any  use  of  numbers  or  number  processes,  just  as  the 
institutions  of  government,  or  commerce,  or  transportation 
are  treated  in  geographj^  Such  work  gives  the  child  a  better 
understanding  of  the  situation  in  which  he  is  to  do  his  "fig- 
uring." It  is  important  in  business  life  to  know  both  what 
to  do  and  how  to  do  it. 

omental,  Oral  and  Written  Arithmetic.  —  Strictly 
speaking  all  arithmetic  is  mental.    But  the  mental  processes 
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may  assume  different  forms  of  expression.  Tlie  work  may  be 
(lone  (a)  silently,  (b)  orally,  (e)  in  written  f6rm  on  paper 
or  blaekboard,  or  (d)  by  a  mixture  of  any  two  or  all  three  of 
these  ways.  The  last  or  mixed  method  is  the  usual  way  in 
life.  All  four  of  tJirsc  ways  of  ''doing"  arithmetic  should  he 
used  in  the  school  throughout  the  grades  from  V  to  VIII. 

When  numbers  are  small,  work  the  examples  without 
words,  pencil  or  crayon.  Every  new  step  should  be  intro- 
duced witii  small  numbers,  and  a  large  amount  of  work  with- 
out pencil  or  crayon  should  be  done. 

Oral  arithmetic  and  written  arithmetic,  wherein  the 
statement,  the  process,  and  the  result  are  completely  ex- 
pressed, are  valuable  mainly  to  let  the  teacher  see  just  how 
the  child  has  performed  the  operation.  One  of  these  meth- 
ods is  always  essential  in  the  attempt  to  discover  why  and 
where  a  child  has  failed  to  get  the  right  answer  or  solution. 

As  there  is  no  State  Text  devoted  exclusively  to  mental 
(oral)  arithmetic,  teachers  will  make  complete  use  of  the 
oral  work  contained  in  the  State  Texts  and  are  urged  to 
supplement  with  some  other  standard  text  such  as  "Mental 
Arithmetic,"  Hopkins  and  Underwood. 

Use  op  the  Text-Book. — The  California  State  Scries 
Elementary  Arithmetic  is  the  text-book  to  be  used,  though  it  is 
to  be  in  the  hands  of  the  teacher  only  during  the  first  two 
years.  During  the  Third,  Fourth,  and  Fifth  years  the  book 
should  be  in  the  hands  of  the  pupil. 

As  the  Text-Book  has  been  compiled  for  a  Spiral  Course, 
and  not  for  a  Topical  Course,  it  has  been  found  necessary 
to  specify  certain  pages.  These  are  guides  only.  The  teacher 
will  use  the  examples  on  these  pages  suitable  to  the  grade 
work,  omitting  all  others.  The  State  Text  should  be  largely 
supplemented  by  "City  Arithmetics,"  bj'-  AVentworth,  Smith, 
Shiels.  and  other  standard  texts,  and  by  Bulletin  Number  II 
of  the  San  Francisco  State  Normal  School. 

Where  a  method  is  stated  in  the  Course  of  Study  it 
takes  precedence  over  that  in  the  State  Text.  Otherwise  the 
Text-Book  should  be  followed.  In  the  development  of  the 
w^ork,  in  all  grades,  each  step  in  the  Text-Book  should  be  fol- 
lowed carefully. 

Standardized  Tests. — Standardized  tests  for  measuring 
efficiency  in  the  fundamental  processes  should  be  used. 
These  tests  save  much  time  in  determining  the  need  for 
drill  work  and  enable  the  teacher  to  estimate  the  relative 
strength  of  the  pupil's  work.  Thompson's  "Minimum  Es- 
sentials" are  of  good  practical  value  for  drill. 


Pupil's  Self-Testing. — Self-reliance  and  the  help  of  the 
teacher  are  both  necessary  to  the  child;  they  are  not  con- 
tradictions. Self-reliance  must  have  a  basis  in  a  feeling  of 
confidence  and  certainty  in  one's  work.  ITcnce,  mental  ex- 
ercises and  the  checking  and  proving  of  results  have  their 
value.  When  the  child  has  mastered  the  combinations  in  ad- 
dition and  multiplication  (4-B  Grade),  it  is  well  to  give 
some  practical  check  or  test  method  by  which  he  can  "meas- 
ure up"  his  oivn  work.  Yet  self-reliance  must  grow  out  of 
the  teacher's  help.  The  teacher  must  lead  the  pupil  to  see 
tlie  value  of  independent  effort;  yet  must  avoid  the  weakness 
of  over-explanation.  The  teacher  should  avoid  being  a  crutcli 
for  a  pupil  who  is  not  lame;  he  needs  to  go  slowly,  that 
is  all. 

The  following  are  simple  applications  of  the  old  "cast- 
ing out  nines,"  and  are  to  be  used  as  self-tests  by  the  pupils. 

ADDITION 

Adding  horizontally,     628  =16=  7 

143=       8=  8 

"  "  769  =     22  =  4 

827=     17=  8 


2367  27=  !)^   p,     , 

Adding  horizontally,  2367  =     18  =  <)j   ^'**^'''^ 

MULTIPLICATION 

4623 
X426 


27738 
9246 
18492 

1969398 

Proof 

Adding  horizontally,  as  above  in 

addition,  4623  =  15  =  6 

426  =  12  =  3 
6X3  =  18  =  9|.„     , 
Adding  horizontally,  1969398  =  45  =  9  j  '^  "*^^ '' 

DIVISION 

193)68974 
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Proof 


Adding?  lioi-i/.oiitally,  as  above  in 

addition,  193  =  13  =  4 

357  =  15  =  6 
73  =  10=1 
4X6+1  =  25  =  7).,^    ^^ 
Adding  hoi-i/.oiitally,  (58974  =  34  =  7 T^ 

Reviews. — It  is  not  necessary  to  have  many  reviews. 
They  shonhl  he  used  from  time  to  time  to  (h'termine  the 
])roi;i'ess  of  ])U])ils  weak  in  particular  parts  of  their  woi-k.  Be 
sure  to  dia«;nose  each  indivithud  case  to  (h'termine  whetlier 
failure  results  fi'om  deficient  jiower  to  compute,  from  lack  of 
knowledije  of  processes,  from  lack  of  drill,  from  inability  to 
undcj'stand  the  conditions  of  a  i)rol)lem  and  the  language  in 
which  it  is  stated,  or  from  inability  to  reason  from  stated 
conditions. 

Weekly  or  semi-monthly  written  tests  are  also  unneces- 
sary, as  these  tend  to  divert  the  pupil's  interest  from  the 
study  of  arithmetic  to  the  rating  he  receives  on  the  tests. 
Thus,  he  loses  sight  of  the  7'cal  object  of  studying  arithmetic. 
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ARITHMETIC 
GRADE  1-A 

Definite  Work — Counting 
Time:     Fifteen  minutes'  daily  recitation. 
All  Work  Oral 
Kouding  of  numbers. — To  30. 
Counting. — With  objects  to  30. 

IMoasuring. — No  definite  units.  Measure  by  steps,  hand- 
fuls,  etc. 

OUTLINE   OF  WORK 

As  the  arithmetic  of  this  Crade  gives  tlie  ehihl  his  first 
concept  of  number,  the  work  should  be  simple  and  within  his 
experience. 

Counting  is  the  foundation  of  all  arithmetic.  It  should 
be  done  with  and  without  ob.iects.  This  is  very  necessary  if 
the  child  is  to  get  a  correct  idea  of  number. 

Objects  for  counting  should  be  varied,  but  color,  size 
and  material  should  be  uniform ;  spools,  splints,  cubes,  but- 
tons, etc..  are  suggested. 

Let  the  work  be  live  and  interesting;  avoid  mechanical 
lessons.  Let  all  knowledge  come  through  motor  activity.  Let 
the  children  count  everything  possible  in  the  room — desks, 
windows,  etc.  Let  them  count  objects  to  each  other,  steps 
across  the  room,  steps  around  the  room,  etc. 

All  arithmetic  in  this  Grade  is  to  be  subordinated  to  the 
more  important  needs  of  lanaruage.  Number  work  is  really 
language  work  bv  Avhich  children  are  trained  to  hear  and  in- 
terpret simnle  directions.  Teachers  must  allow  sufficient 
time  for  all  pupils  to  interpret  the  direction  and  to  image 
its  execution. 

Ohscrve  most  minutely  all  directions  in  Paragraph  1, 
Lesson  1,  Text-Booh. 

As  far  as  possible,  make  the  exercise  in  number  stories 
in  a  single  class-exercise  deal  with  one  set  of  topics,  such 
as  "a  grocery  store,"  "a  bakery  shop,"  etc.  This  will  make 
the  stories  real  to  the  child  and  prevent  the  disconnected 
work  which  scatters  the  child's  attention  over  many  things 
during  one  lesson. 

Text-Book.     California  State  Series.  Elementary  Arithmetic, 
pages  7  to  17,  inclusive — in  hands  of  teacher  only. 
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Recommended  for  Supplementary  Work.    City  Arithmetics, 
Grade  I  (Wentworth,  Smith,  Shiels). 

GRADE  1-B 
Definite  Work — Geometric  Form  and  Magnitude 
Time:     Twenty  minutes'  daily  recitation. 

Oral 

Reading  of  numbers. — To  100.  Xuml^er  table,  page  17, 
Text-Book. 

Counting. — By   tens,   beginning   at   1,    as   1,  11,  21 

'*       "   .  "  "    3^    "    3^  13^  23 

(Pages  12  and  13,  Text-Book.) 
Direction. — "In  right  hand,"  etc.,  page  9,  Text-Book. 
Measurements. — Pages  7,  8,  9,  Text-Book. 

Written 

(Emphasize  the  necessity  of  making  neat,  legible  figures.) 
Writing  of  numbers  at  blackboard. — To  100   (under  di- 
rection of  the  teacher) . 

OUTLINE  OP  WORK 

Plan  work  so  as  to  furnish  constant  opportunities  for  the 
exercise  of  powers  of  comparison  and  judgment. 

Use  real  measures:  yard  stick,  foot  rule,  pint  and  quart 
measures. 

Follow  plans  of  Lessons  7  and  8,  Text-Book. 

All  work  should  be  concrete.  Develop  the  idea  of  form, 
as  shown  in  Lesson  9,  Text-Book.  Use  comparison  of  lines, 
surfaces  and  solids  to  develop  the  idea  of  longer  than,  shorter 
than,  etc.  No  exact  ratio  is  required;  the  thought  of  magni- 
tude is  to  be  realized. 

Teach  "zero"  for  0. 

Teach  the  names  of  the  months  and  the  days  of  the  week. 

Use  number  stories  to  illustrate  the  work  of  this  grade. 
As  far  as  possible  have  such  stories  in  a  single  day's  work 
deal  with  one  set  of  topics,  as  "a  fruit  store,"  or  "the  school- 
room. ' ' 

Text-Book.     California  State  Series,  Elementary  Arithmetic,- 
Chapter  2— in  hands  of  teacher  only. 
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Recommended  for  Supplementary  Work.  City  Arithme- 
tics, Grade  I  (Wentworth,  Smith,  Shiels).  Busy  Build- 
ers. Cobb. 

GRADE  2-A 
Definite  Work — Preparation  for  Addition  and  Subtraction 

Time:     Twenty-five  minutes'  daily  recitation — two-thirds  oral, 
one-third  written. 

Oral 

Reading  of  numl)ers. — To  1000. 

Counting. — By  two's  beginning  with  2,  by  three's  begin- 
ning with  3,  etc.,  to  50. 

Drill.— Pages  48  and  49  (through  Lesson  12),  Text- 
Book. 

Measurement. — Inch,  foot,  pint,  quart,  do/en.  IT.  S. 
money:  5  cents,  10  cents  (dime),  25  cents  (quarter  dollar), 
50  cents  (half  dollar),  dollar. 

Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 
Writing  of  numbers. — To  1000. 
Rapid  Drill  Exercises. — Page  19,  Text-Book. 

OUTLINE  OF  WORK 

Begin  with  bundles  of  tens,  using  splints,  cards,  etc. 

Then  count  by  tens,  using  number-table,  page  17,  Text- 
Book. 

Develop  and  impress  the  fact  that  the  units'  figure  does 
not  change,  no  matter  what  prefix  is  used  as  the  tens'  figure. 

Study  steps  A  and  B,  as  given  in  Chapter  2,  pages  34 
and  35.  Text-Book. 

Develop  concretely  the  combinations  in  Lesson  A,  page 
47,  Text-Book. 

Have  pupils  use  number-cards  made  by  themselves  under 
teacher's  direction.  Memorize  the  combinations  (Study- 
Exercises,  page  48),  after  they  are  developed. 

Teach  combinations  with  0  and  1. 

Use  number  stories  and  oral  problems  as  suggested  on 
page  47,  Text-Book.  As  far  as  possible  make  the  day's  prob- 
lems deal  with  a  single  topic. 

Develop  the  ideas  of  more  and  less,  of  making  greater 
and  making  less.  Similarly,  study  and  develop  subtraction 
combinations,  Lesson  A,  page  51,  Text-Book,  but  teach  by 
taking  away.  Thus,  the  first  exercise  on  the  right  in  Lesson 
A  is  read  6  from  10  leaves  how  many? 


IS 

There  is  no  formal  addition  or  subtraction  in  this  grade. 
The  work  is  preparatory  only.  It  should  be  made  very  inter- 
esting by  giving,  lending,  playing  store  and  using  toy  money. 

Review  work  of  preceding  grade, 

Text-Book.  California  State  Series,  Elementary  Arithmetic, 
Chapters  2  and  3,  specified  pages — in  hands  of  teacher 
only. 

Recommended  for  Supplementary  AVork.  City  Arithmetics, 
Grade  II   (Wentworth,  Smith,  Shiels). 

GRADE  2-B 
Definite  Work — Addition  and  Subtraction 

Time:    Twenty-five  minutes'  daily  recitation — two-thirds  oral, 
one-third  written. 

Oral 

Reading  of  numbers. — To  10,000.  Roman  numerals  to 
XII. 

Addition. — Combinations  on  page  47,  Text-Book. 

Subtraction. — Combinations  on  page  51,  Text-Book. 

Drill — Follow  steps  A  and  B,  page  48,  Text-Book. 

Measurement. — Review  measures  taught  in  preceding 
grades.    Teach  gallon,  yard,  and  telling  time. 

Problems. — Daily,  applying  combinations  as  above,  in 
work  suited  to  the  Grade. 

Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 
Writing  of  numbers.— To  10,000. 
Combinations. — As  '4         4        4 

-)-5  -|-15  +25  etc., 

3        3        3 

+2  +12  +22  etc.,  through  all  five 
combinations  of  Lesson  A,  and  combinations  with  0  and  1. 

Use  number-cards  made  as  directed  in  Grade  2-A. 

There  is  no  borrowing  nor  carrying  in  subtraction. 

Teach  plus  (  +  )  and  minus  (  —  )  signs;  sum  and  dif- 
ference. 


4^19 

15  and  4  are  19 

5    "     4  "      9 
12    "     8  "    15 

12         as  follows : 

2    "     8  "      5 

16 

OUTLINE  OP  WORK 

Review  rapidly  the  foundation  work  given  in  Grade  2-A. 
When  steps  A  and  B,  pages  84  and  35,  Text-Book,  have 
been  reviewed,  give  step  C  as  presented  on  pages  36  and  49, 
Text-Book.    Then  begin  on  column  1,  lesson  13,  page  49. 

Always  begin  with  oral  drill  of  all  combinations  in  each 
exercise.  Do  not  be  in  a  hurry;  do  not  call  the  combinations 
for  the  pupil. 

4 
When  he  has  3 
mastered :         2         give 

Then  erase  the  helping  figures  15  and  19.  Let  the  child  be- 
gin 12,  15.  If  he  cannot,  let  him  call  the  combinations  him- 
self, as  "2  and  3  are  5,"  "12  and  3  are  15,"  until  he 
learns  them. 

San  Francisco  State  Normal  Bulletin,  No.  11,  gives  ex- 
cellent drill  sets  on  these  combinations. 

Teach  Subtraction  by  "taking  away." 

Teach  the  correct  form  "two  hundred  one,  three  hundred 
one,  three  hundred  four,"  not  "two  hundred  and  one,  three 
hundred  and  four,"  etc. 

Text-Book.  California  State  Series,  Elementary  Arithme- 
tic, pages  48  to  56,  inc.,  omitting  page  50 — in  hands  of 
teacher  only. 

Recommended  for  Supplementary  Work.  City  Arithmetics, 
Grade  II  (Wentworth,  Smith,  Shiels).  San  Francisco 
State  Normal  Bulletin,  No.  11. 

GRADE  3-A 

Definite  Work — Addition,  Subtraction,  U,  S.  Money 

Time:     Thirty  minutes'  daily  recitation — one-half  oral,  one- 
half  written. 

Oral 

Reading  of  numbers. — To  100,000.  Roman  numerals 
to  L. 

Combinations. — Pages  57,  59,  65,  and  67,  Text-Book. 

Problems. — Daily,  applying  combinations  as  alx)ve,  in 
work  suited  to  the  Grade. 

Measurement. — Review  yard,  foot,  inch;  pint,  quart  and 
gallon. 

Signs  and  Terms. — Plus  (  +  )  >  minus  (  —  ) ;  sum  and 
difference. 
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Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 
Writing  of  numbers.— To  100,000. 

Addition. — No  addition  at  seats.  Examples  dictated  for 
board  work. 

Subtraction. — Teach  carrying — ^" taking  away"  method, 
as  follows : 

246  8  from  16  leaves  8 

—  58  6     "       14      "       8 

1     "         2      "       1 

188 

Continue  use  of  number-cards,  as  in  Grade  2-A. 

OUTLINE  OF  WORK 

In  teaching  U.  S.  money  do  not  speak  of  the  decimal 
point  as  such.  Explain  it  as  a  necessary  dividing  mark  be- 
tween dollars  and  cents. 

In  this  Grade  for  the  first  time  the  Text-Book  is  placed  in 
the  hands  of  the  pupils.  Let  the  children  read  the  problems 
on  pages  57,  59,  61,  62,  63,  etc.,  so  as  to  bring  out  the  meaning 
clearly,  before  attempting  to  solve  them. 

Teach  the  pupils  to  see  that  problems  merely  use  the 
facts  already  learned  about  number  relations.  Encourage 
them  to  give  examples  of  their  own.  Open  a  store,  let  them 
buy  and  sell,  using  the  numbers  they  know.  Make  the  work 
live  and  interesting. 

139 

From  such  a  statement  as  —  93    let  the  children   fre- 


quently give  and  solve  concrete  problems. 

Text-Book.  California  State  Series,  Elementary  Arithmetic, 
pages  57  to  71,  omitting  page  64 — in  the  hands  of  the 
children. 

Recommended  for  Supplementary  Use.  City  Arithmetics, 
Grade  III  (Wentworth,  Smith,  Shiels).  :\Iodel  Store 
Demonstration  Drills  (Chapin). 

GRADE  3-B 
Definite  Work — Multiplication  Tables 
Time:     Thirty  minutes'  daily  recitation — one-half  oral,  one- 
half  written. 

Oral 
Reading  of  numbers. — To  1,000,000.     Roman  Numerals 
to  C. 
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Coinl)inatioiis — Lessons  D,  E.  F,  pages  73  to  95,  inclu- 
sive, Text-Hook  (exeluding  niultii)licalion,  division,  and  frac- 
tions). 

Tal)les. — Tlii'ougii  9  times  12. 

Pi'ohlems. — Daily,  applying  conibinalions  as  above  in 
work  suited  to  the  Grade. 

Measurements. — ^Minute,  hour,  day,  week,  montli.  year. 
Review  measures  previously  studied. 

Written 
(Emphasize  the   necessity  of  making  neat,   legil)le  figures.) 

AVriting  of  numbers.— Tiirough  1,(KK),000. 

Addition  and  subtraction. — Pages  73  to  95.  incbisive, 
Text-Book.  Drill  for  accuracy.  Review  preceding  combina- 
tions. 

Continue  use  of  number-cards  as  directed  in  Grade  2-A. 

OUTLINE  OF  WORK 

Continue  to  develop  and  teach  addition  and  subtraction 
combinations  as  outlined  in  the  Text-Hook.  As  soon  as  formal 
work  is  mastered,  it  should  be  applied  in  problem  form. 
Emjihasize  the  reading  of  the  written  problems  and  the 
making  of  original  problems. 

Have  pupils  memorize  the  imiltiplication  tables.  Do  not 
apply  them. 

Pupils  should  m.vke  their  own  table-cards  and  use 
tiiem  in  silent  study. 

Model  store  work  is  excellent  for  this  grade. 

Text-Book.     California  State  Series,  Elementary  Arithmetic. 

Recommended  for  Supplementary  Use.  City  Arithmetics, 
Grade  III  (Wentworth.  Smith,  Shiels).  Model  Store 
Demonstration  Drills  (Chapin).  San  Francisco  State 
Normal  Bulletin,  No.  11. 

GRADE  4-A 

Definite  Work — Multiplication  and  Short  Division 

Time:     Thirty  minutes'  daily  recitation — one-half  oi-al.  one- 
half  written. 

Oral 

Reading  of  numbers. — To  10,000,000.  Roman  Numerals, 
review  and  extend,  and  note  their  application. 

Combinations. — Lessons  G  and  H,  pages  97  to  111,  in- 
clusive, Text-Book   (omitting  page  104). 

Tables. — As  far  as  12  times  12. 
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Measurement. — Ounce,  pound,  ton. 

Problems. — Daily,  applying  combinations  as  above,  in 
\\'ork  suited  to  tbe  Grade. 

Terms  and  Signs. — Product  and  Quotient  and  signs  "  X  " 
and''-i-". 

Written 
(Emphasize  the  necessity  of  making,  neat,  legible  figures.) 

Writing  of  numbers.— To  10,000.000. 

Addition  and  subtraction.^ — Application  of  Lessons  0  and 
II.     Frequent  review  of  combinations  previously  studied. 

Multiplication. — Apply  tables — first  one  figure,  then  two. 

Division. — Short  division  through  nine. 

OUTLINE  OF  WORK 

Li  this  grade  the  combinations  in  addition  and  subtrac- 
tion should  be  completed.  Work  for  speed  and  accuracy  in 
these  subjects.  As  the  multiplication  tables  have  been  memor- 
ized in  Grade  3-B,  their  application  should  not  be  difficult. 

Use  cards  in  reviewing  tables. 

Have  mental  arithmetic  'daily,  using  the  number  com- 
binations Avhich  have  been  studied. 

As  soon  as  formal  work  is  mastered,  it  should  be  applied 
in  problem  form.  Emphasize  the  rcadinc]  of  written  prob- 
lems and  the  maldng  of  original  problems. 

Socialize  the  work.     Use  model  store,  if  possible. 

Text-Book.     California  State  Series,  Elementary  Arithmetic. 

Recommended  for  Supplementary  Work.  City  Arithme- 
tics, Grade  IV  (Wentworth,  Smith,  Shiels).  Model 
Store  Demonstration  Drills  (Chapin).  San  Francisco 
State  Normal  Bulletin,  No.  11. 

GRADE  4-B 
Definite  Work — Long  Division 
Time:     Thirty  minutes'  daily  recitation — one-half  oral,  one- 
half  written. 

Oral 
Reading  of  numbers.— To  100,000,000. 
Addition. — All-^combinations. 
Subtraction. — All  combinations. 

Multiplication. — Application  of  tables  through  12  times  12. 
Problems. — Daily,    applying   combinations   as   above,   in 
work  suited  to  the  Grade. 

Measurements. — Square  inch,  square  foot,  square  yard. 
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.  Written 
(Emphasi/o   the   necessity   of  making   neat,   legible  figures.) 

Writing  of  numbers.— To  100,000,000.    Dollars  and  cents. 

Addition  and  subtraction. — Work  for  rapidity  and  ac- 
curacy. 

Multiplication. — Multiplication  of  not  more  than  six  fig- 
ui-es  in  the  multiplicand  nor  three  in  the  multiplier;  zero 
difficulty. 

Division. — Review  short  division.     Teach  long  division. 

Application  of  nudtiplication. — Bill  forms  as  on  page 
177,  Text-Book. 

Use  cheeking  method  as  given  in  the  Introduction  to  this 
Course. 

OUTLINE  OF  WORK 

Review  work  studied  in  Chapter  4,  Text-Book.  Use  a 
horizontal  line  to  express  division,  as  on  page  135.  It  makes 
a  brief  statement  possible. 

Since  Short  Division  has'  been  previously  taught,  Long 
Division  should  give  little  trouble.  Disregard  the  treatment 
of  the  subject  on  pages  178-185  of  the  Text-Book. 


Place  on  the  black- 
board a  copy  of  the  accom- 
panying diagram,  showing 
the  four  steps  in  the  proc- 
ess of  Long  Division.  By 
this  device  the  pupil  can 
see  at  a  glance  each  step  in 
the  recurring  cycles. 


Steps 
Find  quotient  figure. 


o 

.9 


^ 

^ 


3.  Subtract 


The  first  of  these  steps — finding  the  quotient  figure — is 
the  only  one  that  offers  any  real  difficulty.  But  this  step 
becomes  very  easy  and  readily  automatic  if  the  pupil  is  taught 
the  language  and  method  of  the  following  illustrative  example: 


a.  How   many   4's   in 

22? 

b.  There  are  5,  and  2 

52 

over,    making   my   next 

43  )2275 

number  27. 

215 

e.  But  are  there  5  3's 

in  27  ? 

125 

d.  Yes.    Then  5  is  my 

86 

quotient  figure. 

(Then  multiply,   sub- 

39 

tract,  bring  down,  mak- 

ing new  dividend  125.) 

21 

Finding  Quotient  Figuke 
Stepl 

a.  How  many  4's  in 
12? 

b.  There  are  3  and  0 
over,  making  my  next 
number  5. 

c.  But  are  there  3  3's 
in  5? 

d.  No.  Then  2  is  my 
quotient  figure. 

(Again  multiply,  sub- 
tract, etc.) 

When  Long  Division  has  been  thoroughly  mastered,  ac- 
cording to  the  above  method,  indicate  to  the  pupil  a  shorter 
method  of  testing,  as,  for  example,  with  the  divisor  18  or  19, 
2  may  be  used  as  the  trial  divisor;  or,  with  the  divisor  91  or 
92,  9  may  be  so  used. 

No  fractions  are  introduced  in  this  Grade. 

Have  the  work  socialized:  thus,  have  the  pupils  bring 
in  bill  heads,  and  make  real  bills. 

As  soon  as  formal  work  is  mastered,  it  should  be  applied 
in  problem  form. 

The  first  problems  should  always  involve  figures  that  can 
be  worked  "mentally."  Begin  analysis  of  simple  problems, 
one-step  only.  Have  pupils  read  problems  to  get  an  under- 
standing of  what  is  required,  what  is  given,  etc. 

Upon  completing  Grade  4-B  Avork,  pupils  should : 

(1)  Have  mastered  the  four  fundamental  operations; 

(2)  Be  accurate  and  rapid  in  operations: 

(3)  ^lake  neat  and  legible  numbers:  and, 

(4)  Be  able  to  reason  out  and  work  simple  problems. 

Text-Book.    California  State  Series,  Elementary  Arithmetic. 

Recommended  for  Supplementary  Work.  City  Arithme- 
tics, Grade  IV  (Wentworth.  Smith,  Shiels).  ]\Iodel  Store 
Demonstration  Drills  (Chapin).  San  Francisco  State 
Normal  Bulletin,  No.  11. 
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GRADE  5-A 
Definite  Work — Fractions,  Addition  and  Subtraction 

'rime:     Tliirty-fi\'('  niimilcs'  daily  recitation — oiic-roiii-tli  oral," 
three- fourths  written. 


Addition 
Sul)traction 
IMnltiplieation 
Division 


Oral 

Begin  each  day's  work  with  rapid  number 
drill  to  seenre  power  in  the  use  of  the 
('onil)inations.  This  work  must  supple- 
ment the  written  work. 


Problems. — Daily,  ai)i)lying  subject-matter  in  work  suited 
to  the  Grade. 

Fractions. — Teach  numerator,  denominator,  different 
kinds  of  fractions,  and  common  denominator. 

Measurements. — Review  tables  of  preceding  Grades. 

Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 

Review.— Writing  luimbers  through  100,000.000.  All  fun- 
damental operations.     Drill  for  accuracy  first. 

Fractions. — Addition,  subtraction,  reduction  to  lowest 
terms,  mixed  numbers,  proper  and  improper  fractions,  as  in 
Chapter  5,  pages  188  to  205,  Text-Book. 

U.  S.  money. 

Bills. — Simple  accounts  of  four  or  five  items  to  apply 
fundamentals. 

Problems. — Simple  one-step  problems,  as  on  pages  190 
to  191,  Text-Book. 

OUTLINE  OF  AVORK 

Teach  common  denominator  both  by  inspection  and  fac- 
toring.    Use  no  higher  denominator  than  twenty. 

As  soon  as  formal  work  is  mastered,  it  should  be  applied 
in  problem  form.  >\Iake  all  problem  work  simple  and  con- 
crete, applying  as  far  as  possible  to  every  day  experiences. 

Text-Book.     California  State  Series,  Elementary  Arithmetic. 

Recommended  for  Supplementary  Work.  City  Arith- 
metics, Grade  V  (Wentworth,  Smith,  Shiels).  Mental 
Arithmetic  (Hopkins  and  Underwood).  San  Francisco 
Normal  Bulletin,  No.  11.  ]\Iodel  Store  Demonstration 
Drills  (Chapin). 
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GRADE  5-B 
Definite  Work — Fractions,  Multiplication  and  Division 

Time:     Thirty-five  minutes'  daily  recitation — one-fourth  oral, 
three-fourtlis  wi-itten. 

Oral 

Daily  drill. — Aim  at  thouglit  and  aeouraey.  T^se  simple 
numbers  preparatory  to  written  work. 

Review  all  terms  used  in  fractional  Avork. 

Problems.— Daily,  applying  subject-matter  in  work  suit(\l 
to  the  (Jrade. 

jMeasurements. — Review  tables  of  i)rece(lino;  (Jrades. 

Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 

Review  writing  of  numbers.— Through  100.000,000. 

Fundamentals. — Daily  review.  Work  for  accuracy  first, 
then  speed. 

Fractions. — Cover  Text-Book,  pages  206  to  226. 

U.  S.  money. — Aliquot  parts  of  a  dollar  applied  in  house- 
hold accounts. 

OUTLINE  OF  WORK 

Teach  cancellation,  and  its  application,  using  small  num- 
bers. ]\Iake  liousehold  accounts,  using  fractional  multipliers, 
giving  preference  to  those  usually  found  in  business. 

As  soon  as  formal  work  is  mastered,  it  should  be  applied 
in  problem  form.  Pupils  should  use  problems  on  cards  for 
busy  work  at  blacklioard.  Continue  work  in  a  model  store. 
Use  real  bill  heads;  make  the  work  real. 

Treat  pages  224  and  225,  Text-Book,  as  simple  analysis. 
Text-Book.     California  State  Series,  Elementary  Arithmetic. 

Recommended  for  Supplementary  Work.  City  Arithmetics, 
(Jrade  V  (Wentworth.  Smith,  Shiels).  Mental  Arithme- 
tic (Hopkins  and  I'liderwood).  San  Francisco  State 
Normal  Bulletin  No.  11.  Model  Store  Demonstration 
Drills  (Chapin). 
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GRADE  6-A 
Definite  Work — Decimals 

Time:     Thirty-five  minutes'  daily  recitation — one-fourth  oral, 
three-fourths  written. 

Oral 

Daily  drill. — Aim  at  thoufj^lit  and  accui-aey.  Use  simple 
numbers  preparatory  to  wi-itteii  woi'k. 

Pi'oblems. — Daily,  applying  sul)je('l-iiuitter  in  work  suited 
to  the  (ii'ade. 

Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 

Whole  numbers. — Review  fundamental  operations,  to  se- 
cure accuracy  first,  then  speed. 

Fractions. — Review  addition,  subtraction,  multiplication 
and  division,  using  simple,  ordinary  fractions. 

Decimals. — Write  from  dictation  through  the  six  orders. 
Note  relation  of  orders  of  decimals  and  of  integers.  Drill  on 
the  effect  of  moving  the  decimal  point.  Addition,  subtrac- 
tion, multiplication  and  division.  Reduction  of  fractions  to 
decimals  and  of  decimals  to  fractions. 

(California  State  Series,  Elementary  Arithmetic,  in 
hands  of  teacher,  pages  229-236.) 

Problems. — Two-step  reasoning.  Analysis  of  simple 
])roblems. 

]\Ieasurement. — Dry  measure,  liquid  measure,  avoir- 
dupois.    Prime  factors. 

OUTLINE  OF  WORK 

California  State  Series,  Advanced  Arithmetic,  in  the 
hands  of  the  pupils,  pp.  15.  18,  19.  20,  25,  28  (follow  care- 
fully the  plan  given  for  solving  problems),  31,  36,  37,  38, 
39,  40.  41,  42.  43,  45,  68,  69,  70.  71,  72,  73,  76,  77,  87,  88, 
and  89. 

As  soon  as  formal  work  is  mastered,  it  should  be  applied 
in  problem  form. 

Socialize  the  work  by  using  real  situations,  cash  slips, 
cash  accounts,  etc. 

Text-Book.     California  State  Series,  Advanced  Arithmetic. 

Recommended  for  Supplementary  Work.     City  Arithmetics, 
Grade  VI   (Wentworth,  Smith,  Shiels).     Mental  Arith- 
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metic  (Hopkins  and  Underwood).  San  Francisco  State 
Normal  Bulletin,  No.  11,  part  2.  Food  Problems  (Farm- 
er and  Huntington ) . 

GRADE  6-B 

Definite  Work — Measurements 

Time:     Thirty-five  minutes'  daily  recitation — one-fourth  oral, 
three-fourths  written. 

Oral 

Daily  drill. — Aim  at  thought  and  accuracy.  Use  simple 
numbers  preparatory  to  written  work. 

Problems. — Daily,  applying  subject-matter  in  work  suited 
to  the  Grade. 

Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 

"Whole  Numbers. — Review  fundamental  operations  to  se- 
cure accuracy  first,  then  speed. 

Fractions. — Review  addition,  subtraction,  multiplication 
and  division. 

Decimals. — Review  the  work  given  in  the  previous 
Grade. 

Review  reduction  of  fractions  to  decimals  and  decimals 
to  fractions. 

]\Ieasurement. — Square  measure,  cubic  measure,  linear 
measure,  and  time  table. 

Bills. — Business  forms  of  all  kinds. 

Short  methods.— Pages  148  and  149,  Te.xt-Book. 

OUTLINE  OF  WORK 

Teach  square  measure  and  cubic  measure  concretely. 
Use  real  and  ordinary  situations,  such  as  paving  streets,  ex- 
cavations, etc.  Use  material  from  pages  72,  73,  76,  77,  78, 
and  80  to  86,  Text-Book. 

Drill  on  factoring  and  cancellation. 

As  soon  as  formal  work  is  mastered,  it  should  be  applied 
in  problem  form. 

Text-Book.     California  State  Series,  Advanced  Arithmetic. 

Recommended  for  Supplementary  Use.  City  Arithmetics, 
Grade  VI  (Wentworth,  Smith.  Shiels).  Mental  Arith- 
metic (Hopkins  and  Underwood).  San  Francisco  State 
Normal  Bulletin,  No.  11,  part  2.  Food  Problems  (Farm- 
er and  Huntington). 
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GRADE  7-A 
Definite  Work — Presentation  of  Percentage 

Tit)i( :     Foi'ty  iiiinutcs. 

Time:      Forty    niiiuitcs'    daily    recitation — one-fourth    oral, 

three-fourths  written. 

Okal 

Daily  drill. — Aim  at  thought  and  accuracy.     Use  simple 
numbers  pi'eparatory  to  written  work. 

Problems. — Daily,  applying  subject-matter  in  work  suited 
to  the  Grade. 

Written 
(Emphasize   the   necessity   of  making   neat,   legible   figures.) 

Fundamental  Operations 
Whole  Numbers 
Fractions 

Denominate  Numbers 
Decimals 


>■  Review  daily,  first  for  accuracy, 
then  for  speed. 


Percentage. — Teach  percentage  as  a  development  of  two 
place  decimals,  as  — ^  =  .05  =  5%. 

Formal  percentage,  particularly  the  following  four 
processes,  in  simple,  concrete  situations: 

1.  To  find  any  per  cent  of  a  number. 

2.  To  find  what  per  cc^nt  one  number  is  of  another. 

3.  To  find  a  number  when  a  certain  per  cent  of  it  is 

given. 

4.  To  change   any  per   cent  to  decimals  or  connnon 

fractions,  or  the  reverse. 
Bills. — Calculate  in  groups,  as  a  dozen,  a  hundred,  etc. 

OUTLINE  OF  WORK 
It  is  a  very  easy  step  from  common  fractions,  or  deci- 
mals,  to  percentage :     —  ,  or  .05,  or  5%    (Text-Book,  page 

166). 

Lesson  11,  page  170,  Text-Book,  should  be  thoroughly 
memorized,  so  that  the  mention  of  the  fraction  automatically 
suggests  the  decimal  equivalent.  Present  percentage  in  its 
relation  to  decimals  and  connnon  fractions,  showing  how  to 
change  from  one  to  the  other  readily. 

In  drilling  upon  the  four  formal  processes  of  percentage 
above  mentioned,  use  the  shortest  methods. 
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Pages  170  and  171,  Text-Book,  contain  good  oral  exer- 
cises. Extend  tliis  work.  Drill  on  such  problems  as,  "If 
three  dozen  tablets  cost  12  cents,  how  many  dozen  may  be 
bought  for  36  cents?"  (To  get  the  group  idea.)  As  soon 
as  formal  work  is  mastered,  it  should  be  applied  in  problem 
form. 

Text-Book.     California  State  Series,  Advanced  Arithmetic. 

Recommended  for  Supplementary  Work.  City  Arithmetics, 
Grade  VII  (Wentworth,  Smith.  Shiels).  "Mental  Arith- 
metic (Iloj^kins  and  Underwood).  Food  Probh'ius 
(Farmer  and  Huntington). 

GRADE  7-B 

Definite   Work — Application   of   Percentage 

Time:     Forty    minutes'    daily    recitation — one-fourth    oral. 

three-fourths  written. 

Oral 

Daily  drill. — Aim  at  thought  and  accuracy.  Use  simple 
numbers  preparatory  to  written  work. 

Problems. — Daily,  applying  subject-matter  in  woi-k  suit- 
ed to  the  Grade. 

Written 

(Emphasi/,e  the   necessity   of  making   neat,   legible  figures.) 

,^  '.      ,"'     >  Review  daily,  first  for  accuracy,  then  for  speed. 

Percentage. — Teach  its  application  to  ordinary  business 
transactions  by  showing  the  pupils  that  gain  and  loss,  com- 
mission, insurance,  taxes,  trade  discount,  etc.,  are  only  varia- 
tions of  the  same  subject.     (Text-Book,  pages  181  to  205.) 

OUTLINE  OF  WORK 

Make  the  work  as  simple  as  possible.  Give  problems  em- 
bodying situations  with  which  the  pupil  is  familiar.  The  rea- 
sons for  trade  discount,  the  underlying  principle  in  insur- 
ance, the  reasons  for  taxes,  etc.,  should  be  made  clear.  Use 
city  taxation:  "How  are  cities  taxed?"  "Why  are  they 
taxed?"  etc.  This  correlates  well  with  Civics  and  Com- 
position. 

Continue  to  socialize  the  work.  Discuss  the  nature  and 
function  of  these  various  business  relations,  thus  giving  the 
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pupils  infoiMiiatioTi  just  as  valiia])le  as  the  mnre  arithmetic, 
and  iiiaUing  tlie  work  seem  more  real  and  useful  to  them, 

Text-Book.     California  State  Series,  Advanced  Arithmetic. 

Recommp:nded  for  Supplementary  Work.  City  Arithmetics, 
Grade  VII  (Wentworth,  Smith,  Shiels).  Mental  Arith- 
metic (Hopkins  and  Underwood).  Food  Problems 
(Farmer  and  Huntington), 

GRADE  8-A 
Definite  Work — Interest  and  Ratio  and  Proportion 
Time:     Forty    minutes'    daily    recitation — one-fourtli    oral, 
three-fourths  written. 

Oral 
Daily  drill. — Aim  at  thought  and  aceuracy.     Use  simple 
jivimbers  preparatory  to  written  work. 

Problems. — Daily,  applying  subject-matter  in  work  suit- 
ed to  the  Grade, 

Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 

±"  rac  ions    /  j^gyjew  daily,  first  for  accuracy,  then  for  speed. 

Interest. — Teach  particularly  the  sixty  days  6%  method, 
l)age  212,  Text-Book. 

Ratio.— Develop  the  idea. 

Proportion, — Teach  that  it  is  only  the  equality  of  ratios. 

Business  forms. — Money  orders,  checks,  receii)ts,  bills, 
etc, 

OUTLIKE  OF  WORK 

The  simplest  way  of  computing  interest  is  the  sixty  days 
6%  method.  It  affords  much  material  for  rapid  mental 
work.     Teach  interest  by  this  method  only. 

Illustration  of  Method 
Any  sum  of  money  will  double  itself  in  200  months  or 
6000  days  at  6%  : 

Interest  on  $1250  for  200  mos.  at  6%  is  $1250 
"  1250  "  2  "  "  6%  "  12.50 
"     1250     ''      1     "     "   6%  "      6.25 

Interest  on  $1250  for  6000  days  at  6%  is  $1250 

''      1250    ''  600     "  "  6%  "       125 

"      1250    "  60     "  "  6%  "         12.50 

''      1250    "  6     "  "  6%  "           1.25 
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The  key  to  rapid  and  accurate  work  in  the  calculation 
of  interest  consists  in  the  ability  to  find  the  exact  number  of 
days  between  two  dates  (time  less  than  one  year)  and  to 
apply  the  time  most  directly  by  some  rule  for  finding  in- 
terest. 

Note  well  that  the  6%  method  assumes  the  360  day  year, 
now  common  in  business  calculations,  e.  g.  in  the  preparation 
of  interest  tables,  etc.  Practically,  EXACT  INTEREST 
(365  days  to  the  year)  is  not  paid  any  longer,  except  by  the 
government.  The  360  day  year  has  replaced  the  365  day 
year.  Another  change  in  business  methods  needs  to  be  noted 
by  the  teaclier — interest  is  now  charged  for  every  day  the 
note  runs.  EXACT  TIME  is  used  in  all  calculations  of 
financial  institutions.  It  cannot  he  found  hy  compound  sub- 
traction. The  exact  time  is  found  by  COUNTING  the  days 
from  one  date  to  another,  or  by  employing  tables  for  the 
purpose.  (Use  table  and  exercises,  Text-Book,  pages  267  and 
268.) 

Form: 

Exact  time  from  January  1,  1898,  to  July  7,   1899,  is 
found  thus: 

Jan.  1,  1898,  to  Jan.  1,  1899—1  yr. 


Jan. — 

30  days, 

Feb.— 

28  " 

Mar. — 

31  " 

Apr. — 

30  " 

May— 

31  " 

Jun. — 

30  " 

Jul.— 

7  '' 

187  days. 

Very  rarely  the  time  involved  in  a  business  paper  is 
more  than  one  year.  "When  such  is  the  case  find  the  number 
of  years  and  the  exact  days  for  the  remainder  of  the  time. 

e,  ^.— Sept.  25,  1909  to  June  24,  1911. 

To  Sept.  25,  1910,  1  year ;  from  Sept.  25,  1910,  to 
June  24,  1911  =  272  days. 

Derived  Problems  or  Indirect  Cases  of  Interest. — After 
the  principle  of  computing  Interest  is  mastered,  pupils  may  be 
taught  the  following  simple  plan  for  solving  "derived"  prob- 
lems or  problems  in  "indirect  cases"  of  Interest: 
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With  the  form  P  X  R  X  T  =  I  before  them,  let  the 
pupils  read  the  prol)lem  carefully,  and  place  under  each 
letter  the  quantity  corresponding  to  the  term,  using  a  ?  for 
the  missing  term ;   then  proceed  to  work  the  equation. 

Time  must  always  be  expressed  in  years  or  fractions  of 
a  year  when  the  rate  per  cent  is  given  by  the  year. 

Use  360  days  as  the  unit. 

Teach  Ratio  as  on  pages  54,  91,  145,  and  243,  and  Pro- 
portion as  on  page  243,  Text-Book. 

Text-Book.     California  State  Series,  Advanced  Arithmetic. 

Recommended  for  Supplementary  Work.  City  Arithme- 
tics, Grade  VIII  (Wentworth,  Smith,  Shiels).  Mental 
Arithmetic  (Hopkins  and  Underwood).  Food  Prob- 
lems (Farmer  and  Huntington). 

GRADE  8-B 
Definite  Work — Measurements;  Review 

Time:       Forty   minutes'    daily   recitation,    one-fourth    oral, 
three-fourths  written. 

Oral 

Daily  drill. — Aim  at  thought  and  accuracy.  Use  simple 
numl)ers  ])reparatory  to  written  work. 

Prol)lems. — Daily,  applying  sul),ject-matter  in  work  suit- 
ed to  the  Grade. 

Written 
(Emphasize  the  necessity  of  making  neat,  legible  figures.) 

Squares  and  square  roots. — Simple  applications  of  square 
root. 

Simple  measurements. — Of  surfaces,  capacity  of  rooms, 
etc. 

Review. — Common  and  decimal  fractions,  percentage,  ap- 
plications of  percentage,  simple  interest. 

Teach  the  writing  and  use  of  receipts  and  checks. 

Teach  uses  of  money  orders  and  notes. 

Drill  on  bills,  and  on  cash,  personal  and  household  ac- 
counts. 
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Investing  money. — Stocks  and  Bonds  (^Make  the  work 
concrete).  (Time  five  days.)  Explain  the  various  technical 
terms  of  corporate  business,  pages  256  to  262,  Text-Book. 
Explain  stock  quotations  as  given  in  daily  papers.  Distin- 
guish between  reliable  and  non-reliable  bonds.  Correlate  with 
Civics.     (Time  ten  days.) 

Teach  tlie  tables  of  the  ^Metric  System,  the  prefixes  and 
the  units  of  the  system  and  their  English  equivalents,  pages 
304  to  312,  Text-Book.     (Time  fifteen  days.) 

Teach  reading  of  gas  meter,  page  75,  Text-Book. 

Teach  equations,  pages  283  to  292,  Text-Book. 

OUTLINE  OF  WORK 

Squares  and  square  root.— Pages  244  to  249,  Text-Book. 
Find  roots  by  factoring  when  possible.  ]\rake  the  work  very 
simple.  In  reviewing  taxes,  insurance,  gain  and  loss,  show 
the  underlying  principles.  Make  the  lessons  part  of  the 
Civics  Avork.  Show  how  the  insurance  companies  can  pay 
heavy  losses  on  small  premiums.  Discuss  taxable  value  of 
property,  how  taxes  are  apportioned,  etc.  Pupils  should 
understand  the  different  channels  into  which  the  city's 
revenues  go. 

Household  and  personal  accounts  are  important.  Short 
methods  of  computation  should  be  used. 

Note  practical  uses  of  Metric  System. 

Text-Book.     California  State  Series,  Advanced  Arithmetic. 

Recommended  for  Supplementary  Work.  City  Arithme- 
tics, Grade  VIII  (Wentworth,  Smith,  Shiels).  Mental 
Arithmetic  (Hopkins  and  Thiderwood).  Food  Problems 
(Farmer  and  Huntington).  Everyday  Bookkeeping 
(Bogle).  Comnumity  Arithmetic  (Hunt).  Junior 
Arithmetic  Bookkeeping   (Rowe). 


